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7 . ;itl^65^3f'tt<7)* ^ ^ K>6^'f - n > t K n >- 9 ^ -e* ^ 
Mo 

10. phTW/NeoT'^x^ K^ISMT ^ t T&^-C § ^ S^i^^colffll^^Jo 

14. Tju^ymvjmx-^^ w^a 13(7) ^ffi nr m tJo 

16. ^mmmf£m^ttziimBi)^^'^-^yy ymx^^mMm^^<7)^mo 
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o 

^M-^ (D^^'i)^^ ^ ^ fz (Sun et al., Biomat.^ Art. Cells^ Art. Org.^ 15 
:483-496C1987)) , ii!^^!§rtt'^h^!^<7)^^^?t § CI -r*®lffllS,COa«{i. 

cD#|gl:i<J:oTlfJ%J: <V^5t?tLT^;t (Noel etal.. Metabolism, 31:184(19 
82)) o 

i±mm<^^^is v'^m<DX^Kmit)xm.w^x^i>o mtmmM<^p^mMki±^ 
# ^it«F-r it) CO L L ^ ^ -r s ;t: s?) ^ m mm k Kmmtm^ 

^^^^LtTb^M^X^^ (Stenevi et a1.. Brain Res., 114:1-20(1976)) „ 



C4) nmW^ 1 1 -5 0 6 9 3 0 

^^$)-Dfz (Bjorklund et a1.^ Brain Res.^ 177:555-560(1979); Lindvall etal 
■ Science 247:574-577(1990) • Freed Restor Neurol Neurosci . 3:109-1 

34a99i)) o ^-^-^yy-y {i . mmm^ <^^Ktfc^K-^^°5>j^^":x 

-n >'(r)i)c^l^ i oT5l ifei $ tL^ (Burns et a1., N Engl. 3. Med. ,312:1 
418-1421C1985) ; Wolff et a1.. Neurobiology^ 86:9011-9014(1989)) ^ 

:r.;pl,2,3,6-^ 9 t Fnti'J v > I:: J: ^) §1 i^fe i $ tL^ nTf^tt:;^^'^^ (Burns 
et a1.,Proc Natl, Acad, Sen. USA,80:4546-4550C1983)and Bankiewicz et a1 
..Life Sci., 39:7-16(1986)) „ 

KmM^fifzmmwmm (^uzyy7KM<tmM^^~ v-r&Di^A^mxLfzii 
CO) a K-/N°^ yim^kBmKmm^mr^m^^n^^ <mu^fifzo mm<D 
^mmt^Rmrmitv-^'^^y^Mmm^m^^<Dwm(7:)^^. ^w^fiti (Woiffe 

ta1.,Proc, Natl. Acad. Sci. USA, 86: 9011-9014(1989) ; Fisher et a1 . .Neuron 

, 6:371-380(1991)) ^ m^m^'^hfitzmmt tm^t i> t^^},wm.comm- ^ 

'9^ mUm.m<Dn^ii\ti]JiL. ^H^^^mmmmmtmAl^fz (Cage and Fishe 
r, Neuron, 6:1-12(1991)) ^ |lf#>^|^J,B K-/n°5 yfNS;'I*W^^> ^feU^^C^ K 

-^^^y^^it^mKmm^^fzm<r>mmmm^mmLtzo mt^o^ik. 

X^WM^ilfzfrWi^^\t^^^ilfz (Bankiewicz et a1 . ,3.Neurosurg. ,72:23 
l-244(1990)and Taylor et a1 ., Prog. Brain res. ,82:543-559(1990)) ^ 

1(1- J; 19 yp'i^^ tLTVVc (Lindvall et a1 ., Arch. Neurol . ,46:615-631(1989) ;wi 
dner et a1.,New Engl .3 .Med. ,327:1556-1563(1992)) „ mUMkHm^-a X >9 
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Z>nU<D^^K&c'^m'C^^ tm^-r^ (O'Maney et a1 ., Exp. Neurol . ,112:40 

^8(1991)) ^ nm^i^mm^^mA-r^ x i mi^m^a- ^ ^-^^h^tzmmmm^ 

^60^#(7)Ji5i^^L7t (Rosenberg et an, Science, 242: 1575-1577(1988)) ^ 

iix\^^ho ^i^(D^m±^^w^^fzmt^y^Mmtm$.\-%^^W\fzK'^^£nii 

^#tiffiMt7)!§£#triJ#-r^ (Gage and Fisher, supra.) „ #^c7)^^^^c7)|^ 

'fbli M&lS#^a*liiam?!J{*Ma30'' et a1{- j; V) f^^^ tlTV^i, (Major et a1 
.,Proc Natl. Acad Sci, USA,82:1257-1262a985)and^|lI^fF^4707448^) 



C6) ^^iW- 1 1 -5 0 6 93 0 

^RZ^l^^<Di^^ii^-t& (Widner and Brudin, Brain Res. Rev. ,13:287-324(19 

ife ( i fS^^iw <7) ife WJk Tfmm.X ¥ <30 M I® ^ ft/jN KB i- ^ 7t &b ffll^ mis^hM 



C7) ^^iW- 1 1 -5 0 6 93 0 

m 1 {iSVC^J3^^^j(7)in vitro-ecD?l^l^^-ro 
IS 4 ti^j^^M J3 ^ ^ l^fg^^-e^l-o 

1119 fi^ffime^rH «0mc0 1^60 AJf S^Tt^^MRI^^-^^ 

^ — n > ^^-^o 
35^?ilEI^^1-o 

iM 1 3 1 2 x-<7:)^ms.mt^^m%t-r ^ . -ocD^i^t^^ n - > cibib)(7) 

m 1 4 (iSVG--r>^j|^j§^^g_t^f (7)HPLGfi^|;f 60 ^' n ^ b 9 A ^^-To 'J 7^ > 
3 > ^'-r a25.65^0:\ 37.1^(7) l; - (i, -Ir f n > -tr n b > ^fi^^ 

ti-e^^s-ii ]-fn^ y Y-)\yi^m(D') -ry^y By ^ ^ 2^ t^^—Wi^^^ i 
El 1 5 {iSVG--r>^ia(om^^«M¥*^:^1-o 



C8) ^^iW- 1 1 -5 0 6 93 0 

mi 7 \t\-^y 7."^ :^)V • 'f'^yj^— (transwell chmber) ^tKY — ^-^^y 
^(^^ transwell chamber^ t t^^^i" ;i>™M9 h fl^MmSc^^-T (Y# 

:yc#:-\SVG--m,^J3^ ^ ^tfii- -2, Iff 4 iS I' T ^ JV -7 ^ > =^ ^-^ t ;t fi^cD 9 

y Y<r)imm^fzy)(Dm^m.^7^-f immn. m«> SEg^. iko^^ 
la 1 9 > 2 0:^0=" 2 1 (iMFTPm; /-^^ ^ y y ym<D&^^mm^ fifz 3 ect) 

T*^+P";V (H002^ H005;g.CJ^T022) (7>M5f^:^ W^^cSVG--T>H|i|^^^||l^/^ t # 

1. mm^m 
m 
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L\^^mKis\y^x ^ commits u-yyTKm.'fmm^^ - K-r^^m^^A^t^ 

u^£if<7)^<r)^w^m<r>^mKi^mmx^^'^mki)^^^o ^mt^ m^js^*^ 
}M^mmt^mMm^ (cns) t^-^x^^tz^^. ^^h<7^mm\tm<^um'i^m 



(10) ^^iW- 1 1 -5 0 6 93 0 

o mm^'MLtzmmmnm. M»^m«OuTibar thecal region), ^a^mM 
U^^t^o T)Vy/^-^ -z~mK^^^X^i. la Rosenberg et a] .^z X ^ ?f^^ H 

Ttj: 9 i^mmmm^nnmKnmm&mi^^^m-r^ ^ d KmxLxx^^^ (Rose 

nberg et a1 ., Science, 242: 1575-1578(1988), #HBj:i =t ^ ^^B^f^KWi^-t ^ 

) o 

h^^if^n^^^mmKmrnmrntm. m^^hiv gpi2o.-},°ij^7'^ k^c;), 
mm] t v> a mm\±mw:^mtfi^ x n •^j:^m.<Dm.^'kmwLttz\m^'r^ ^ t 

o AMfiUt::. ra±J J3J:?^~ fm^J t o ffll^fi ^ ^ -CfiEJ^SSt^ hm#Sr 
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DNA^BS^^i-^o ^mm(^:fjmii^^^ vm^mm^mu-r:h :LtK fefg:b 

^a^o liffififi 1 9#<7)^^~- vit^ilCTBl^l^ti. ^ (E-ME 
M, Gibco, New York, N.Y.) V 2 ^ H ^ o M^ii D i^^ > mm (O.lmg 

l^'^h^'I'-^V. 75jl::i^7 > /ml ^ f n - ;^ i3 J: 0=2^ g/ml -7 
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T >'^^/>Cfungizone)CGnbco)^^|t|^Lf^E-MEM_t'efilc:R1--g>o ^FM^blU. M^k 

— l§:il$&JIW^Iffllfe^ J; Tlffll^CP'^ogenitor neuronal and glial cells) 

m.TfK:=-^-uymm.'k. ^^L-^^mXW.tX.xm.m-r^^'ior and Vacante.J. 
Neuropath . and Exp. Neurol . 48 : 425-436(1989) \z gi tLT ;g> J: n KM^'t ^ 

r'i-H^XmLX^^ ^ mUt^^^j:^-'o DNAc^^^fiGluzman, Cell ,23:175-182(198 

ffliacT) 3 MM c7)j§#jf JicT^m. yv7.a^fzy) 100^ g c7)SV40ori-^^#:^'^t? 

KDNACpMae) ^Graham et a1 . Vi rol . , 52 : 456-467(1973) Kmm^fl^ 

^ h n .-K V - V 3 > . tfzit^^ -^##1^^ t LXmX Lfz Sambrook et a1 . ,Mo 
lecular Cloning, A Laboratory Manual, Cold Spring Harbor Press, 1988, (ifg^ 

LX\^^^^^^y^'^i^M^^BiT^^imim&K^^m&^flh (1112) o 

f^M^^ L fzmm±mmmmm^.m '^UMM'k ^^-r fz^ ^ ^ m^i 8mm<D^ 
^^x$>&o mm.<D'^^i>m^k^m<Dm^L<^Bnxmitij^^hfi^£\^^o .»co-7 



(13) ^^iW- 1 1 -5 0 6 93 0 

i^^yay. Rockvme ND, CA.T.C.C.CRL 8621)i;^|f $ tLjt SVC^I^^^J ifc 

(Di)^^tfiz> (mi) o mri^^v^Tfi. rs^Hiaj ttzn [^mk^n} t 

tt:i>/i% 9 o -^Jx-t^Epistein-Barrt^ ^ ;v;^ K X ^yfWih^^:! ^'C^m:kW.t L 
T^ti^ 1-^ 7^ @#tt»4, 464, 465^ $ ct ^ I:: igj^ ^ ^ /i ^ o IIM 
ii^.'^OfiP^ J; j70riLyt^>)^j|L;tEpistein-Barnj7 ^ jVy;^M#{j:#H^M-e 

, Proc. Natl .Acad. Sci .USA, 85: 3255-3259 (1988) icffi^ ? ttTt J: ^ tcC-rnyc<7) J: 
^$^L7t.»(iJ£J^ISc#ttCanchorage depenclent)-e^ 19 ^ 35^V^^5?j*Sfe± 
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mit. -m^^'T) sB^ij ^mm ^ ^ tzmm^m w ktu^^^ l e^o <7) ^ t ^ * 
^<Dmmm>it-mmKi^^L^£\^^jim-:fr^^-^-tm-^Lfzn. tfzum'^ 

\±^^^ KnX\^fzT 9'-f9~ttz\±') »9fifcL^lf 
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§tmm^mttz itmrnT^t^-^^^ h n o m^^-^WX^ J; Lye Sambrook et al 

..Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Press , 1988 , 
|eic^*t;t, ^-p7K2,pHyg,^ J; a^pRSVneo,^;Vi^ ^ ;V;;?,40^^ 

^->/^'t: n-'7>i' ^ ;v;^^i5'^'-^ TtrfiEpstein-BarrT^r^ jl/j^^iJ' ^ - 

RockviHe MD, (A.T.C.C.CRL 8621) KWst^ flfz^mm^mm^<D ^ <7) 

tj: t'cD^y^m^^^n t^s-^^ife^^ (01) o ^fflM^U i i -eti SVG 

-'^rnhntm-^o $ e^t^S^ Lv>-®i;i3V^T. SVCiaJi^^^ijtiphWNeo^"^ 
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/z:}omt^M^i^MZ^^t/zi±mULX\^^:ho 

3. mm.^n<^mt 

-m^\^:^^m<Dmm^m^^<Dmmtmconn<Dmmrf<o'^mttz\m^t 
t \±mmmmmttz\±m%^m<^i:n ■^£m'^(o^mMU^ttz\±^m^m 

ell and Jernberg. .Acta Neurochir. ,52:1-7C1980)^ j: Leksellet a1.,D.Ne 
urosurq. ,66: 626-629 C1987)ic|E®,:? tL/i J: ^ l^l. AZl^Sfiti (stereotaxic meth 

jg> Leksell et a1 . ,3 .Neurol .Neurosurq.Psychiatry,48:14-18C1985)tc|g 
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mt^-^yL-lb. LT^ALfcBrundin et a1., Brain Res .,33 

-^^it^o Mv^-?t{i^^^^ h^-^-l^^^tL. 390nilV5a:.i;Ha|t-f t^*3V>T 
^ ffi T . MJ/J-^ 'J K ^ ■BT^mbT afe:7fe<7) b 9 ;^ M 

^ o tilt if fi0^#l::^lt7t/h$?^:^^ilCTiB4>oT^i6/::^^l* "C*? t T 

LTMffl"!"'^'^^'^'"^^^ ^"t 2i1 .,New Engl .D.Med. ,316:831-834(1987 
)^ TttiPenn et a1 . , Neurosurgery , 22:999-1004C1988)(-|E^g ttfc J: ^ 
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wm^^^yi-^rmmimi^Mx^iiu^o mats - 1 iim±<^^&^i^M-r 

M;Hi-;2>gSC'Ji-|#W^£-|i#-^301,777$;t:{i^g^|^^-^4.353,888, 4,744,933, 4 
,749,620, 4,814,274, 5,084,350, i fi 5 ,089,272i; , ^ tLT -g> J; ^ ^ 

^y:/=&M-r2.o rJVtf-Xm^^^«C^^« 60-500X10^ (0.03-0.1%M 
»/^») CO, 7}^° u - L-Tj -y T 5 y m t t ^) t:i®I^W (3-20^) ^ > 

toff 200^5.1^400X10*) o mm^^ts'^-^(D^:/^}Vitm.mmfpKH^h^m 

mr^^Mt^^y ;^^«240>ao*) ^c7)^g;-9.^»(o.i^ u 

o-3oxiff) tKm^^hfi. mKimLtz. ^ y) mM'm(Di&^->m (^^«cut of 
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t^^m^ Kx-o xmm ^ tt# & o rj^^y mmm t Km l# ^ ^^'M^i'±<Dmm 

*t#;&o 4^°';-L-'j (PLL) (S^ijf Lv^#S#tl®-CS) 19 . ^ jo 

%%mn^t^yif)i'm^m%-f^fzt><D^^^^ (a.t.c.c crl 8621) c^^i^sa 

^tzm-r^o mmt^^ ^-f^:^^. hiv-i, B^ffFife'^^jvx, ^-^;v;^, 

^7.<r)rX^ >Xi^Y§^Slc0.05% h Tj y^yy^.Q-m EDTACVersene mM'^^^Mk.fz 

^ tL > 3[ii ^ ^ $i tL. 'J > mmmu \^ nwm ^^tz^ w^mmMm. \t mm^ 



(20) ^^iW- 1 1 -5 0 6 93 0 

(i nn <r) Wim. ecaudate nuci eus) ^ j: y?:^^ Cputamen) ^M-^M^iit-S^^^tt 

1 26^-^i;|f ^^V3>ff tt;tlO;« 1 ;v b >-iilttli ;tf±23^^--:;|f ^^v^ 
ffil4-§^^fflv^T2;^)^0f (iMSa^iJ^'tf ^tL;^:o loM:^*;|tft'i::2o@ {i^i.L.^^tti 

Xl^^\^n\^X^i'jt>tifzo ftAcD??^^ {il5rm-e^ V) , 10^ 1 /^i^^tg ? ti/io ?±it 
2. It#^'ftlt|^l' J;:&^ti(7)^fflt::tlDx.T22>r- vlti; b 1 u e p e a 
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{*15^^3ATf>tlfCo lfflMcvS^a:6>'Ao/;/^-^^'- K (Harvard) -a^A^^^^'^O 

^mmco^Kmchfitzo mmnmm^^h^t^n. ^m<D2o^mzmh<7)mK 

(460mg,i.v.) KX-^X^-^il. ±^f::*^iflM^S DT10%4^ > miV^TlS 

1114-5) iUf'r)m<r)^<^^^fz^mm^mLx\^^^o ^fih(Dmmmm.mn<r> 
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^^mrnrn i±m^<D 'H^'T^mi^ * tt mu^* n ^k<7^m^i^ ^ ^ wm ^ mm-r ^ 
a;^ (Signa) ^fflv^T« tLTto '^mmMttz\mmi<f^^<r>%wm^'^<^£^^ 

mt^^fz mm. (± ^ ^ # o ^ ^ ^ ^ # ^ svg^bji^c7)#i^ ^ ^ 

^LTto P^L;^c^>tti^''''; T^^Mm-tti?^ (GFPA) . SV40(7)T^ y 

K ^ f ;t (i ^ n > 7lcm<b^#<30 -ftL^d^l^M-T-S-^yiS'nf - J: 
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o ) >'l4tt0lfflia#Cneuronal body)^ ^ f^^tE^ tLfcSVG|B|ac?)||j^f^3 

ji-n^) (7)^ Jij^ ct (neuronal processes) (7)# 

ym^mWM (PBS) i::0.05% > i; J: J/lnM EDTA^-j§;?i. t I:: J: o 

Tig^ML/^-' ^; ir/5^:t-L/io iHI&tiMgCI^ , CaCI, ^ 0.1% )], n ^ x ^ X Zf^%^ 

V Av§?tt^MYM$ (Keltone LVCR), Keico, Ltd., ^ , ^ >; y -<) o 

ftUtP^ttf^tB^ (9L ^) T-^tt;&. ffi^#ttf)tL7t^ (3mm I. D) coj^jfljtci'fi 
itc7)^fe5^3&^t^m?tL:& i: (20cc b^W) -7 ^ (i^^ < ^;rL-g,^-^lc J; o Tfe 

Kn^7 7'(7)^:2|5:{iO^V)#c7)^BIlx>X^#ttJbtt7t^g!l^m0 (Wild H 
eerbrugg Model M8) ^fflv>T-e<7)A^ ^ i CJ^^f^i^co— ^t^l^iov^Tifl-^t) 
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o fz 50nl •:f^7.^y ^ M^L-'&mW K^^flfz^^. tf - X f i ^ ti tt 3(>n1 co 0 . 1% 

-feJVjmfir^l/Kn^y y=gr0.05% (a*/*!!) (^PI-l-7jcM (PLL<^M/V=22.000) 



cofe^-ei; ;&li:#30C^1000^ ^ n ^colSi/h:^ -/^r;V{*-?-tL^'tl-30m1(7)0.1%CHES 
^ J: (^-l.lyoCaCI,^ io J: <:F3Qmc7)^ji:^i^7}c2|pI^c J; oT^i$-$ tL-^o ^A^ti 

iJ-^^-)\'(D^\-mimWu'^^'i>o |^/h*-7°-tr;VC0F*I«(i3an1c7)0.05Mi^a:.> 

oic^g^ji? tL-g,o ^tiLfc ^i^O(^>e:}^^^L^i. Isotemp Series 400 CO,j§^^C 
413[^^ Fisher Scientific Co. ,Nepean, Ontario) c:|3-^-^ 25t^^cm(7);^;^7 >^ 

u cticol0mTc?5DMEMtg^^j^c^3-e37'C-ei§*? tL^to 

:*:*ife^J {±>f - n ^/ > ^ ^ - K L Tt^mt^i J: i> SVC^fflJ9&o?l^^^i^ ^ 

Tto -/^X ^ KPhT>l-63{j;Bluescript ^ ^ KS coEcoRl if I- n 

^ *«^tJ(?5^il-^ ^ - -e* S pcDNA/Neo^ J; O'pRSV/Neo (M^ t ^) Invitro 
gen, Corp. , San Diego, CAJ; \}X^'^'h'h) \^i?\^~=~yif^')(lfZo ™ cDNA;^-^ 
t(^ph"T>i-63coHindIII/BamHl||f>^ (ipcDNA/NeotT^Hindlll/Hindl-goiffUjit:: ^ n — — 
-Z^;^^ KphTH/Neo^^l:^;to |W|;|*t;. cDNA^^tpPh'm-63coHind 
Ill/Spelif >^ (i pRc/RSV(^ Hi ndlll/Spel^ Df tc^'n-:=.y^^?:rt, -Z^:^^ 
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K pRSV-h-m/Neo^ ^]^fzo m^'^i^ X ^ K ph"T>H/Neo(^ v ^ v > lt'l4 ^ 

^i- ^iSait^b^ e^^-fe i±m^2izM.ibfi^o n - >(i 30% ^ 60% 
#t H -t?™^'tt-e^ o o 4(^60% -m^t^-e* & lo cT) ^ n - > 1B1B{ j ^ 

^X-^y^li:t'/T \) y (BH4) lirM^ h ^ Iffllg^t^* L ;t:o V y^-^^ 
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^1 



^£^tK. 2o (7) ;^ (7) e - ^ ^3 1 7t S\A]--m,^|^j$^!^ (7) ± yf (7) HPLC 
m\t^X'2-<:><D\i~ ^ <r)--^\t-^u h^^^^L. 2-c)i660ti-^' (i-trn hjn^co^^^ 
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SVG 



SVG-TH 



GFAP 

MEC^'^xri 

Thy 1. 1 

•tea Y — i/ 
l-dopa (HPLC) 
NSE 



< + 



+ 
+ 



(reti noi c aci d) ^ j: O^m^^lS^ ^ ffi<^^ ^ <7) t' J: X^^M ? tt 11 (T) 

t mitotic neuron)^ ^ Q Andrew^ P.W.^ Retinoic Acid Induces Neuro 

nal Differentiation of a Goned HumEin Ernbryonal Differentiation of a Clo 
ned Hunan Embryonal Carcinoma Cell Line In Vitro^ Dev, Biol^ (1984) 103 

:285-293„ hm" wmtm^^^ ^^h(ommti^mmm\'t^m,^ ^x^^^h^^m 



(28) ^^iW- 1 1 -5 0 6 93 0 

^coSU ^ ^ T . SVG, SVG-"T>H, t tz {iCos,^jg^^ % ^ i5> &#fflia^1^v h 

y\~) 1^31 1x10' hhfr#Bia/??^"|^D7tl^»^^ti7to hNTlffligfi^ z::^ ±|ac7)3ff 

^ \m-^'^m.<D^'^mm.iiK ^mm,hmm,\^x^^. ^mm^\t^^t^^^'ki 
^fzi^K tmMv^\t^^mmt^^^tit^^fz^ ^mmr^. svg^ j: a?svG-T>H$Bi^ 

(On^h h^Y^^'^m\^tz^^mi^\tm%^^^. ^aoTV^^SVG/SVG-T>H 
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